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What is claimed is : 
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A: Method for operating a chemical and/or physical 

prWss in a vessel containing a liquid, a gas and/or solid 
pareicles. in which vessel a fluid is introduced through a 
hierais^chical network of channels comprising parent and child 
generaCyions of channel formations, wherein substantially each 
channel \in a parent generation is divided into N channels of 
the Chi Ids. generation, whereby each of said child generations 
may in turii be a parent generation for a successive child 
generation, \which network terminates in channel exits, such 
that said fliJdd is discharged from the channel exits 
subs t ant i al l^Wi f ormly Throughout the vessel volume. 

2. Method aWording to claim 1 in which said network is 
a self -af fine network of channels, wherein each of the 
channels in the paVent generation have a diameter d^ and 
length 1^ and each. d£ the channels in the child generation . 
have a diameter d^,, ^d length 1,,,, wherein the ratios d^/d,., 
and/or the ratios l^/V^i are svibstantially constant for 
channels of successive Venerations running in parallel 
direction or in which m^hod said network is a self -similar 
network which is a cype d»f said self-affine network wherein 
the ratios d^/d^,^ and 1^/1 A are substantially constant for 
channels of successive gene\^ations independent of their 
direction. 

3. Method according to clVim 2 wherein the ratios of 
diameters and/or lengchs of ch^els in successive 
generations of said network are \elated to N by 

N {dyd^,j\ and/or 

N = (1,/1,,J°. 

wherein A and D represent an Vnteger or a real 
pos i t ive number . 



4, Method according to claim 3 wherein D is between 

2\and 3 . 


5. \ Method according to claim 1, in which said chemical 
and/dr physical process is selected from a group consisting 
of a fYuidized bed process, a slurry process, an absorption 
processX a gas/liquid bubble column process and an aeration 
process A 

6. MeYhod for scaling up chemical and/or physical 
processes which processes are ca rried out in a vessel 
comprisin g^ tiae steps of^uildi^^a small scale vessel in 
which vessel V f luid is introduced through a hierarchical 
network of charmels comprising parent and child generations 
of channel formai:ions, wherein substantially each channel in 
a parent generati^on is divided into about N channels of the 
child generation, Which network terminates in channel exits, 
such that said fluM is dischar ged from the channel exits 
substantially unifotwily throughout the vessel volume and 
determining optimal geomet ry and optimal values f or the 
parameters N, A and d\ and \ subsequently building ? a large 
scale vessel in which ^id geometry and parameters are 
substantially the same ^ in the small scale vessel. 

7. Vessel containing V hierarchical network of channels, 
said network comprising parfent and child generations of 
channel formations, wherein Vibstantially each channel in a 
parent generation is divided iiito N channels of the child 
generation, whereby each of sa^ child generations may in 
turn be a parent generation forNa successive child 
generation, which network terminAes in channel exits, 
wherein said network is a self-aff\ne network of channels, 
wherein each of the channels in the\parent generation have a 
diameter and length 1^ and each of Vhe channels in the 
child generation have a diameter d^,, aW length 1^,,, wherein 
the ratios d^/d^,, and/or the ratios 1^/lV are substantially 
constant for channels of successive genei^ations running in 
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parallel direction or in which vessel said network is a self- 
similaV network which is a type of said self -af fine network 
whereinWe ratios d^/d,,, and 1,/1,,, are substantially 
constant >^r channels of successive generations independent 
of their direction. 

8. Vessel, according to claim 7 wherein the ratios of 

diameters andVor lengths of channels in successive 
generations oA said network are related to N by 

N = (djVj^J*, and/or 

wherein A \and D represent an integer or a real 
positive, number.- 

^ ^ Q^iy^^ according to claim, e wherein D is between 

LO. Hierarchical network of channels comprising parent 

ai\d child generations of channel formations, wherein 

^antially each channel in a parent generation is divided 
" channels of the child generation, whereby each of said 
Chi Id Venerations may in turn be a parent generation for a 
succes^ve child generation, which network terminates in 
channel Wits, which said network is a self-affine network of 
channels .Wherein each of the channels in the parent 
generationXhave a diameter d, and length 1, and each of the 
channels in\the child generation have a diameter d^,, and 
length 1^,,. ^erein the ratios d^/d^.i and/or the ratios Ij/l^,, 
are substantially constant for channels of successive 
generations ruAning in parallel direction or which netv/ork is 
a aelf -similar Aetwork which is a type of said self-affine 
network wherein ^e ratios d,/d,,, and 1,/1^,, are substantially 
constant for chamois of successive generations independent 
of their direction Wd wherein the ratios of diameters and/or 
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lengthsUf channels in successive generations of said network 
are related to N by 

= (dj/dj,,)^. and/or 

whei^ih A and D represent an integer or a real 
poei t ive numBier . 

^^dC^r^'^*^°'^^ ««=cording to claim 10 wherein D is between 

12. Network according to claim 10 wherein at least one 

\terial is present near the exits of said network and/or 
said material is present as a coating on at least part of the 
inn^ surface of said network, which material is capable of 
:al and/or physical interactions with fluids. 


chemix 


13. \ Network according to claim 10 which is provided with 
15 means fd^ obtaining a gradient in the dimenaiona of the 
reapecti-^ exita . 
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